T-box binding protein type two (TBX2) is an immediate early gene target in retinoic-acid-treated B16 murine melanoma cells.
Retinoic acid induces growth arrest and differentiation in B16 mouse melanoma cells. Using gene arrays, we identified several early response genes whose expression is altered by retinoic acid. One of the genes, tbx2, is a member of T-box nuclear binding proteins that are important morphogens in developing embryos. Increased TBX2 mRNA is seen within 2 h after addition of retinoic acid to B16 cells. The effect of retinoic acid on gene expression is direct since it does not require any new protein synthesis. We identified a degenerate retinoic acid response element (RARE) between -186 and -163 in the promoter region of the tbx2 gene. A synthetic oligonucleotide spanning this region was able to drive increased expression of a luciferase reporter gene in response to retinoic acid; however, this induction was lost when a point mutation was introduced into the RARE. This oligonucleotide also specifically bound RAR in nuclear extracts from B16 cells. TBX2 expression and its induction by retinoic acid was also observed in normal human and nonmalignant mouse melanocytes.